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ABSTRACT 

 

      The study was undertaken during 2001-02 to evaluate the past investment on research and extension of 
maize in Bangladesh. For the purpose, Economic Surplus Model with ex-post analysis was used to estimate the 
returns to investment on composite varieties and hybrids of maize that have replaced the local varieties. The 
growth rate of area, production and yield of maize were increased dramatically after the release 
of maize varieties. The internal rate of return (IRR) to investment was calculated at 23%. During 2000-01, 
about 65.70% more maize production was made available because of the farmers' adoption of composite 
varieties and hybrids of maize. The yield of composite varieties of maize ranged from 40 to 65% and 
hybrids ranged from 73 to 79% higher over the local varieties. Under various assumptions about the research 
and extension expenditures, the IRR ranged from 17 to 28% and benefit cost ratio from 9 to 19. The 
accumulated foreign exchange saving since 1992-93 was Tk 291.59 billion. The study indicates that the 
funding of maize research and extension is a good investment. Therefore, both government and donor agencies 
should come forward to invest in maize research and strengthen extension activities in the country. 
 

I. INTRODUCTION 
 
     Maize is the third major cereal after rice and wheat in Bangladesh. Its yield is  
much higher than rice and wheat. Further, it is grown both in winter and summer seasons 
in Bangladesh. Therefore, it has the opportunities to cover more areas round the year and 
it can contribute greatly in food supply for the growing people in the country. During last 
few years, farmers have adopted greatly the cultivation of composite varieties and 
hybrids of maize in their farming systems due to many reasons. It is now widely used in 
the poultry farms and animal feeding, and roasted and fried maize are consumed by the 
people. But major part of this demand is fulfilled by importing maize from other 
countries. This results the demand for increasing maize production in the country. 
However, to meet the increasing demand for 
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maize, the farming sector, profitability of maize and its marketing are the key determinant 
factors. 
 
     The Maize Research Program of Bangladesh Agricultural Research Institute has developed 
five composite varieties and two hybrids of maize along with other improved 
technologies. Five composite varieties of maize namely Bornali, Khoi Bhutta, Mohar, BARI 
Bhutta-5, BARI Bhutta-6 and two hybrids namely BARI Hybrid-1 and BARI Hybrid-2 were 
developed during 1986 to 2001. Now, for the dissemination and promotion of these varieties, 
DAE (Department of Agricultural Extension) and different NGOs (non-government 
organizations) are closely working with BARI (Bangladesh Agricultural Research Institute). 
For research and extension and promotion of maize in the country, different costs are involved 
which need to be economically evaluated. Further research and extension activities of 
maize can be undertaken on the basis of this evaluation. Therefore, the present study was 
undertaken to see the impact of research and extension investment to provide information for 
the policy makers, donors, researchers and extension people for the improvement of the crop. 
 
Objectives of the Study 
 
i. To estimate the growth rate of area, production and yield of maize; 
ii.  To estimate the adoption of composite varieties and hybrids of maize and yield 
            advantages over local varieties and 
iii.         To estimate the rate of returns to maize research and extension investment. 

 
II. DATA AND RESEARCH METHODOLOGY 

 
Data 
 
      In the present study, data from different sources were used like published, unpublished, 
formal interview of the maize growers and informal scientists interview. Area, production and 
yield of composite varieties and hybrids of maize, maize harvest price and consumer price 
index (CPI) were collected from various issues of Statistical Yearbooks published by the 
Bangladesh Bureau of Statistics. Import prices of maize were collected from the Export 
Promotion Bureau, Motijheel, Dhaka. The demand and supply elasticities were chosen after 
consultation of studies in this field. Since BARI is the principal institute for maize 
research, the research cost included mainly from BARI and the donor agencies like UNDP 
(United Nations Development Program) and ASSP (Agriculture Support Service Project). 
The extension and promotion activities were done by GKF (Grameen Krishi Foundation) and 
DAE (Department of Agricultural Extension) and the related costs were collected from these 
organizations. BARC (Bangladesh Agricultural Research Council) mainly provided the 
administrative costs. The farm level yield data of different composite varieties and hybrids of 
maize were collected from the maize program of BARI. 
 
Analytical Procedure 
 
      The Economic Surplus Model with Ex-Post analysis was considered for the present study 
to estimate the rate of returns of the composite varieties and hybrids of maize that have been 
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administrative costs, GKF expenditure, UNDP expenditure and ASSP expenditures on maize. 
For the analysis, the current total expenditures were converted to 2000-01 constant prices 
using the middle income group CPI Index (Appendix-1). 
 
Prices of Maize 
 

     The harvest prices and import prices of maize in different years were converted to 200001 
constant prices using the CPI of middle income group. 
 
Input Cost Change 
 

     There were few studies on costs and returns of different maize varieties conducted by 
Agricultural Economics Division, BARI, Gazipur. It was found that the average cost of local 
maize was Tk 16,404/ha whereas it was Tk 21,911/ha for Hybrids of maize (Hossain, et al. 
2002). Therefore, the input cost change was found Tk 5,507/ha. 
 
Elasticities 
 

     A supply elasticity of 0.20 was used for the present analysis. A perfectly elastic demand 
elasticity was used in the analysis because of the use of the small open-economy model. 
 

III. RESULTS AND DISCUSSION 
 
Growth of Area, Production and Yield of Maize 
 

    Three periods were considered for the growth rate calculation of maize. First, from 
1980/81 to 1986/87, i.e., before the release of the composite varieties and hybrids of maize; 
Second, from 1987/88 to 2000/01, i.e., from the beginning of the released varieties up to the 
study period considered and Third, from 1980/81 to 2000/01 i.e., the whole study period. 
During first seven years from 1980/81 to 1986/87, the annual rates of growth in area, 
production and yield of maize were 11.29, 17.79 and 6.50 percent respectively (Table-1). 
After the release of composite varieties and hybrids of maize, i.e., after 1986-87, the average 
area, production and yield of maize grew dramatically and their rates of growth were 18.28, 
35.18 and 16.91 percent respectively. This might be due to the result of more adoption of 
composite varieties and hybrids of maize by the farmers. 
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The supply shifter k was calculated using the equation (4) and found that during 2000-01, 65.70 
percent more maize production was made available because of farmers' adoption of 
composite varieties as well as hybrids of maize (Table-3). 
 
Yield Advantage of Composite Varieties and Hybrids of Maize 
 
      Composite varieties and hybrids of maize have replaced the local varieties starting in 
1986. The potential yields of Bornali, Khoi Bhutta, Mohar, BARI Bhutta-5, BARI Bhutta-
6, BARI Hybrid-1, BARI Hybrid-2 and other Hybrids average were recorded as 6.00, 3.75, 
5.00, 6.00, 6.50, 8.25, 8.50 and 10.50 ton/ha respectively and the local variety 2.25 ton/ha. Thus the 
potential relative yields of composite varieties and hybrids of maize were 40 to 79 percent 
higher over the local varieties (Table-4). 
 
Table-4. On-farm yield of maize varieties and yield advantages 
 
Variety Yield (t/ha) Yield Advantage 

Bornali 6.00 0.63 
Khoi Bhutta 3.75 0.40 
Mohar 5.00 0.55 
BARI Bhutta-5 6.00 0.63 
BARI Bhutta-6 6.50 0.65 
BARI HN•brid-1 8.25 0.73 
BARI Hvbrid-2 8.50 0.74 
Other Hybrids 10.50 0.79 
Local Variety 2.25  
Source: Maize Program, BARI (on-farm data) 
 
Rate of Returns from Maize Research and Extension 
 
      Equations (1) through (3) were used to estimate the total social benefits to maize research 
and extension expenditures. The equations were embedded into a computer spreadsheet for 
ease of computation. First, the yearly total social benefits were estimated using the small 
open-economy model (Fig-1). This was done by assigning the elasticity parameter (11). The 
analysis was undertaken for each year over the years 1986-87 to 2000-01. However, a research 
and development lag of five years was employed : research expenditures started in 1980-81, 
extension expenditures started in 1986-87, and benefits started arriving in 1986-87. The 
yearly total social benefits are presented in Table-5 along with total research and extension 
expenditures. 
 
      Using various parameters mentioned earlier, the IRR was estimated to be 23 percent for 
the maize research and extension (Table-5) i.e., on the average, each Taka invested in 
agricultural research and extension, returns 23 percent annually from the date of the 
investment. Another interpretation is that if the yearly research and extension expenditures 
had been borrowed at an interest rate of 23 percent, the social benefits from research and 
extension would equal the cost of borrowing the funds. The Benefit cost ratio was found 11.    
 
 













 


